Daniel H. Pink
Using the term "Open data" has become quite fashionable, but using it without clear specifications is misleading i.e. it can be considered just an empty catch phrase. Probably even worse is using the term "Open Science" -should not ALL science be open? Are we reinventing something that should be obvious from the start? Here are some common misconceptions about Open Data and Open Source software that we commonly encounter:
• Open Data is any data that is available publicly via internet, for example Google maps.
NO : Google neither allows full access to the data (it only permits access to data visualizations e.g. PNG files) nor does Google make data it's available via any of the Open Data licenses. In fact, Google Maps terms of use are quite restrictive . Open data is restricted to data 1 registered under one of the commonly accepted licenses e.g. listed under https://opendefinition.org/licenses/
• There is no need to define license terms for materials that are available publicly on web because I am a government employee.
NO : Not specifying a license for materials you publish is NOT good practice and does not make your materials more Open. Any material you put online and which is intended for longer-term use should have at least: (a) a license, (b) terms of use, and (c) contact person.
• Once you decide to distribute Open data and make Open Source software it means that you are not interested in obtaining any commercial benefit from your work. 
Basic definitions
Intellectual property : Intellectual property (IP) is a term referring to creations of the intellect for which a monopoly is assigned to designated owners by law e.g., copyrights, patents, industrial design rights and similar. Categories of Intellectual property related to environmental mapping activities include e.g.:
• primary data (and metadata): e.g., environmental point observations and environmental samples (databases / tables with observed values of environmental variables), polygon and raster maps,
• derivative data: e.g., compilations and harmonizations of environmental data, translations of environmental data in different systems and languages,
• publications and reports: books, posters, manuals and reports,
• cartographic (maps) and similar visualizations Derivative work : A derivative work is a work based on or derived from, one or more preexisting works. Derivative work can be, for example adaptation, translation, compilation or similar. A 7 compilation of environmental point observations combined from various source environmental point databases ( the building blocks ) can be considered a derivative work. An adaptation is a work based on one or more preexisting works. What constitutes an adaptation depends on applicable law, however translating a work from one language to another or creating a film version of a novel are generally considered adaptations . The copyright in a derivative work covers only the additions, claim). There is no permission required to generate new IPs by using factual data. However, some facts might be business secrets, some might contain private information (e.g. heavy metal concentrations in a farm). 
Free cultural works

Open data:
Open data and content can be freely used, modified, and shared by anyone for any
purpose. An open work must satisfy the following requirements in its distribution:
• Open license i.e. must allow free use of the licensed work; it must allow redistribution of the licensed work, including sale, whether on its own or as part of a collection made from works from different sources etc.,
• Open Access i.e. the work must be available as a whole and at no more than a reasonable one-time reproduction cost, preferably downloadable via the Internet without charge, and compromised by the monopolization of knowledge by scientific publishers that has occurred during a great part of the 20th century" , with many initiatives now emerging to boycott big scientific publishers.
In the modern world it is difficult to imagine that paying for a single download of a PDF copy of a research article, even a 30+ years old article, can exceed the daily global GDP (in 2014 estimated at 11,000 USD per year). We do not want to imply here that any publishing business should release their products freely (this would obviously be unsustainable), but transferring the majority of copyrights for articles, books and multimedia funded by public money to big commercial publishers was likely a historic mistake of research societies worldwide -it now limits the global growth and makes science and knowledge more of a luxury, rather than a human right.
So in summary, Open Data is important because:
1. It helps grow the global economy by enabling a wider range of science-driven applications, 2. It helps improve the quality of life and the quality of decision making, 3. It protects from monopolization of public knowledge and corruption.
CC-NC
Although very popular among international organizations, the (Non-Commercial) CC-NC license has proven to be over-bureaucratic, inefficient and often confusing to a majority of small and medium size organizations (see also: "reasons not to use a Creative Commons -NC license" ). It is really 19 unfortunate that this license has been adopted by many governments and educational or scientific institutions (under the assumption that it will protect the economic interests against the large corporations and business License which is more suited for informational databases, such as educational or scientific databases). Although the "Share-Alike" (also known as "pay it forward" ) component implies that the 25 license is partially restrictive, for any organization supporting Free Cultural works CC-BY-SA should be considered as the optimal license for the following two reasons:
• It stimulates the philosophy of Free Cultural Works and Open Knowledge (it emphasizes community norms and "spreads the word" ),
• It protects from large corporations that could easily exploit and profit on large data generated by public / public agencies (e.g. the OpenStreetMap ), 26 Although it appears to many large corporations as a restrictive license, the SA restriction is in fact minimal -it does not stop companies from using the data for commercial purposes or from selling software or services based on the data, it only prevents them from making profits from data Commercial applications of OpenStreetMap include:
• Web-mapping applications used by Apple, Flickr, MapQuest, MapBox and similar,
• Navigation and vehicle tracking software (offline),
• Geographic analysis and spatial planning ... 
Open Data and commercial uses
ODBl has three major consequences:
1. The data will be freely available to companies and others for commercial work e.g. consulting and spatial planning, which was not the case with the previous CC-NC license. 
Why is FOSS important?
The most common misconception about Open Source Software (in subsequent text Free and Open Source Software or FOSS ) is that one should use it primarily because it is cheap i.e. costs no money.
Although, yes it is free and it typically saves costs, this should definitely not be your primary reason to switch to FOSS. In fact, switching to FOSS also requires an investment because one at least has to invest in migrating all systems and data and training people to use FOSS, so it is definitely not without costs. Also, if you can afford to pay for software, and if this software helps you complete your work more efficiently, you should definitely invest in software. Many commercial companies work hard to produce their software and they deserve to be rewarded for the software design, implementation and support.
Here are, in our opinion, the real reasons for you to switch to FOSS . These also mirror the experiences of many other developers and businesses : autonomy (or establishment of freedom), mastery and purpose . FOSS supports all three of these drives, hence it is no wonder that today the majority of servers in the world run Linux, the majority of mobile devices run Android and a majority of researchers use FOSS to run data analysis.
3. Customizability / extendability : FOSS puts very few legal or administrative obstacles on users considering possibilities of customizing and extending the existing functionality. The sky is really the limit -you are most welcome to change, extend, simplify or re-design any FOSS code you find.
4. Quality and efficiency of support : It is difficult to believe that so many people are eager to help other people (without being paid) through FOSS mailing lists, forums and similar.
However, the amount and quality of support available for FOSS users has been constantly increasing and the response time has been decreasing. Likewise, companies that specialize in FOSS are often motivated to try much harder to help you because their revenue is often based purely on their support.
Routine manual (and cognitive!) jobs are rapidly disappearing. There is a going to be an increasing demand for creative jobs that require high-tech software skills and low initial investments, and FOSS is among the most promising platforms for creation.
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A Brief Introduction to Open Data OpenGeoHub.org Ultimately, yes FOSS will often reduce your costs quite dramatically. But here is something that you maybe didn't already know: FOSS usually does not save costs on initial software installationwhere it really provides savings for an organization is in:
1) The time required to do upgrades and deal with all administration and payments. For example, the average costs of migrating from one version of Windows to the next can be on the order of 20-60% of the costs of the hardware; the cost of migration for FOSS is often an order of magnitude less).
2) The costs of extending the functionality to fit project needs.
If you are a business interested in FOSS, then you should definitely look at some recent business trends :
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• Use of FOSS has increased 2x since 2010,
• Venture investments in FOSS have tripled since 2011,
• In the next 2-5 years, FOSS will likely become the dominant platform for Big Data analytics, cloud computing and server OS. Even the dominant proprietary software development companies, such as Microsoft, are now investing aggressively in FOSS.
As Dries Buytaert, CTO of Acquia, puts it:
"the numbers do not lie -open source is driving innovation
for the world's most successful companies" . So also, if you are a business, you should consider FOSS largely as a business opportunity to rationalize costs, organize a more dynamic and more creative scene… and attract some of the most capable, most productive software developers into your fold.
Open Source Software license
As with Open Data, not all licenses guarantee that your software is truly Open Source. There are probably more software licenses than data licenses in the world today. However, two main OSS data licenses seem to be dominant at present: Open Source Software for environmental data
There are many FOSS of interest to environmental data producers and environmental data users.
Here is an overview of some of the mre popular FOSS of interest to environmental producers: e) COLLECTIVE KNOWLEDGE -develops knowledge assets or information resources from a distributed pool of contributors (e.g. Scientific publishers).
f) CROWDFUNDING -solicits financial contributions from online investors, sponsors or donors to fund for-profit or non-for-profit initiatives or enterprises.
g) CLOUD LABOR -leverages distributed virtual labor pools, available on-demand, to fulfill a range of tasks from simple to complex (e.g. Amazon Mechanical Turk).
Crowdsourcing, as a data collection mode,l is especially interesting to organizations that perhaps cannot afford the costs of collecting large data: Three examples of (global) crowdsourcing systems especially relevant to environmental data producers are for example:
➔ iSpot : crowdsourcing collection of biology / biodiversity data, ➔ OpenStreetMap : crowdsourcing system for free geographic data, such as street maps, ➔ MySoil: crowdsourcing citizen science for soil data collection and for raising awareness,
Other crowdsourcing systems of interest to environmental scientists are:
➔ Geo-wiki (an app and website) for collecting and sharing land cover observations, ➔ Fotoquest (in field validation; comparable to geo-wiki).
In summary, regardless of whether users are non-professionals (citizen science), professional government organizations or NGOs, at the core of the system is a robust on-line system that can host information in a manner that is useful both to the crowdsourcing organization and to the users themselves. Traditional legacy environmental data has been mainly collected via top-down systems e.g. through big government campaigns. There is now an increasing potential for crowdsourcing of soil data collection, validation, transformation and environmental data exchange. Not only for the purpose of collecting new data, but also for the purpose of enabling merging and harmonization of existing legacy environmental data (e.g. crowdsourcing of data validation). Almost everybody has a mobile phone today. People are also increasingly aware of the importance of environmental and land protection. This is a software/web niche that will likely be filled by various environmental science and non-environmental science institutes and companies in the decades to come.
It is realistic to expect that most of the content produced by OpenGeoHub, and similar organizations, beyond 2016-2017 will be accessed via the mobile phone apps and web services such as REST API. Also many major information businesses in the world (e.g. Microsoft, Apple, Google)
have highlighted mobile phones and web-of-things technologies as their main development areas.
Implementing crowdsourcing for environmental data collection
Implementing crowdsourcing projects to the point of self-sufficiency is not trivial. To Rossiter et al. 
Conclusion
There is great potential in establishing crowdsourcing systems and Open Source software, especially for environmental data collection, harmonization, monitoring of land degradation and for spatial planning. Selecting restrictive licenses, such as the Creative Commons NonCommercial (NC) license, for new IP generated from public data or data harvested from the web should be avoided as much as possible because: (a) it increases administrative pressure on an environmental data serving organization, (b) it drives away all small and medium sized enterprises. On the other hand, Creative
Commons ShareAlike license and or Open Database Licenses are especially suited for organizations aiming to stimulate the free exchange of data, but they can also be used to support development of commercial applications and commercial uses. Many corporations are put off by the ShareAlike component of these licenses but the interpretation that such licenses prevent these companies from generating profits are likely misunderstood and over-exaggerated.
Using any external point data (public or private) for any purpose without consulting carries inherent risks considering the terms of use, data license and privacy issues. There is still a wide grey area where it is not entirely clear what the data license is and how data can be legally used. An organization is, however, unlikely to be prosecuted across national boundaries for releasing newly generated environmental data under the CC-BY-SA license because the claimant's effort would not be worth it: if nowhere in the chain is any profit being made from the data itself.
Providing environmental data under an Open Data license helps boosts an organization's visibility and broaden its network. In the coming 2-5 years, FOSS will likely become the dominant platform for Big Data analytics, cloud computing and server OS. Using and contributing to Open Source software communities helps all government organizations, NGOs and commercial companies to develop or improve their businesses and to meet some of the smartest geeks on the planet (maybe even hire them to work for you?).
